December 1, 1998 F/ AKC2: MG

PRELI M NARY CRU SE RESULTS
NCAA Ship M Il er Freeman
Crui se No. 98-03

ECHO | NTEGRATI ON- TRAW.  SURVEY
OF WALLEYE POLLOCK | N SHELI KOF STRAI'T

CRU SE PERI GD, AREA, AND SCHEDULE

Scientists fromthe Al aska Fisheries Science Center (AFSC)
conducted an echo integration-traw (EIT) survey of walleye
pol | ock (Theragra chal cogramma) in the Shelikof Strait area in
the Gulf of Al aska aboard the NOAA ship MIler Freeman from
March 11-25, 1998, for a total of 15 sea days. The cruise began
in Dutch Harbor, AK and ended in Kodi ak, AK

The itinerary for the MIler Freeman was as foll ows:

VESSEL | TI NERARY

Mar 11-13 Enbark scientists in Dutch Harbor and transit to
Shel i kof Strait.
Mar 13-24 EIT survey of Shelikof Strait area.
Mar 24-25 Conduct sphere calibration in Spidiron Bay;
transit to Kodi ak.
Mar 25 Di sembark scientists; end of cruise.
OBJECTI VES

The primary objectives of the cruise were to:

1. coll ect echo integration data and m dwater and bottomtraw
data necessary to determ ne the distribution, abundance, and

bi ol ogi cal conposition of walleye pollock in the area of



oper ati ons;

2. col l ect pollock target strength data using hull-nmunted and
| onered transducers for use in scaling echo integration data
to estimates of absol ute abundance; and,

3. col |l ect acoustic data from an acoustic-buoy to determ ne the
di stribution, and behavioral response of walleye pollock to
ship and trawl noi se.

The secondary objectives of the cruise were to:

1. calibrate the 38-kHz and 120-kHz scientific acoustic systens
usi ng standard sphere techni ques;

2. col | ect physical oceanographic data including tenperature
and salinity profiles at selected sites, and conduct
continuous nonitoring of sea surface paraneters (e.g.,
tenperature, salinity, and light |evel);

3. spawn mature pollock and culture the fertilized eggs for
| aborat ory experinments on eggs and | arvae;

4. col |l ect sanples of pollock ovary tissue for studying the
i nterannual variation in fecundity;

5. col | ect whol e pollock and rockfish for the AFSC Cbserver
Pr ogr am

6. collect Steller sea lion (Eunetopias jubatus) and northern
fur seal (Callorhinus ursinus) prey itens;

7. col l ect genetic sanples of pollock for stock identification
st udi es; and,

8. col l ect eul achon (Thal ei chthys pacificus) for a seabird
foragi ng study.

VESSEL, ACOUSTI C EQUI PMENT, AND TRAW. GEAR

The survey was conducted on board the NOAA ship MIler Freeman,
a 66 mstern trawl er equi pped for fisheries and oceanographic
research. Acoustic data were collected with a Sinrad! EK500
quantitative echo-sounding system Sinrad 38 kHz and 120 kHz

!Reference to trade names or commercial firms does not constitute U.S. government endorsement.
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split-beamtransducers were nmounted on the bottom of the vessel's
retractable centerboard. The centerboard was fully extended
during all scientific operations. This positioned the
transducers 9 m bel ow the surface. Al results presented here
are based on data collected with the 38 kHz transducer. Data
fromthe Sinmrad EK500 echo sounder/recei ver were processed using
Sinrad BI 500 echo integration and target strength data anal ysis
software on a SUN wor kst ati on.

M dwat er echo sign was sanpled with an Aleutian Wng 30/26 traw
(AWI), which is a full mesh wng trawl constructed of nylon
except for polyethylene towards the aft section of the body and
the codend. The headrope and footrope both neasured 81.7 m (268
ft). Mesh sizes tapered from3.25 m (128 in) in the forward
section of the net to 89 mm (3.5 in) in the codend. The codend
was fitted with a 32 mm (1.25 in) liner. The AW was fished with
82.3 m (270 ft) of 1.9 cm (0.75 in) dianmeter 8x19 non-rotational
dandyl i nes, 340 kg (750 Ib.) tom weights on each side, and 5 n?
(53.8 ft2) “Fishbuster doors” (1,250 kg [2,750 Ib.]).

Fish on and near bottom were sanpled with a polyethyl ene

Nor' eastern hi gh-opening bottomtraw equipped with roller gear.
The traw was constructed with stretch nmesh sizes that ranged
from1l3 cm (5 in) in the forward portion of the net to 89 nmm (3.5
in) in the codend. It was fitted with a nylon codend liner with
a mesh size of 32 mMmm (1.25 in). The 27.2 m(89.1 ft) headrope
held 21 floats [30 cm (12 in) diameter]. A 24.7 m (81 ft) chain
fishing line was attached to the 24.9 m(81.6 ft) footrope which
was constructed of 1 cm (0.4 in) 6 x 19 wire rope wapped with
pol ypropyl ene rope. The 24.2 m(79.5 ft) roller gear was
constructed with 36 cm (14 in) rubber bobbins spaced 1.52.1 m (5-
7 ft) apart. A solid string of 10 cm (4 in) rubber disks
separated sone of the bobbins in the center section of the roller
gear. Two 5.9 m(19.5 ft) wire rope extensions with 10 cm (4 in)
and 20 cm (8 in) rubber disks were used to span the two | ower
flying wng sections and were attached to the roller gear. The
roller gear was attached to the fishing |ine using chain toggles
[2.9 kg (6.5 I b.) each] which were conprised of five |inks and
one ring. The trawl was rigged with triple 54.9 m (180 ft)

gal vani zed wire rope dandylines. The net was fished with the

“Fi shbuster” doors.

Most traw hauls were nonitored wwth a WesMar third wire traw
sonar attached to the headrope of the trawl. Vertical and
hori zontal net openings, depth, and tenperature at depth were
measur ed.

Vertical profile neasurenents of water tenperature and salinity
were collected at calibration sites using a Seabird CID
(conductivity/tenperature/depth) system Tenperature profile
data were al so collected by attaching m cro bat hyt her nographs



(MBT) to the trawl headropes.

The acoustic buoy consists of an al um num cylinder (length 130
cm) with a “donut” lononer foamfloatation collar and nast at one
end. A bul khead inside the cylinder separates the cylinder into
an upper (i.e., instrunment) and lower (i.e., battery) watertight
conpartment which can be accessed by renoving the appropriate

al um num end cap. The acoustic-buoy el ectronic conponents

i nclude a Sinrad EY500 echosounder operating at 38 kHz,

communi cations hardware and other instrunentation. Data are
stored onboard the buoy and telenetered directly to the support
vessel. A UHF radio |ink between the buoy and vessel is used to
control the echosounder, receive buoy positions based on GPS, and
renotely generate echograns in real-time. The GPS data fromthe
buoy are also transmtted via the Argos satellite systemto the
vessel to locate the buoy in the event that visual, radar, and
direct radio contact are lost. A split-beamtransducer and
headi ng sensor are suspended 6.5 m bel ow the buoy. Transducer
headi ng data fromthe buoy are collected and used in anal yses to
assess the directivity of the fish response (i.e., novenent
relative to vessel and trawl ). Four 100 anpere-hour gel cel
batteries power the buoy; one battery powers the GPS/ Argos
transcei ver while three power the remaining instrunents. The
total weight of the buoy is about 300 kg.

SURVEY METHODS

One survey pass was conducted in the Shelikof Strait area to
assess the distribution, abundance, and bi ol ogi cal
characteristics of pollock. The "Shelikof Strait area"” refers to
Shel i kof Strait and the area surveyed between M ddl e Cape and
Chirikof Island. Survey transects were oriented parallel to one
another. Transects were spaced 14 km (7.5 nm ) apart except on
the western side of the Strait, where 7 km (3.75 nm ) spacing was
used (Fig. 1). Geater sanpling effort was allocated to the
western side of the Strait because it has historically contained
nmost of the pollock spawni ng bi omass. Transects generally did
not extend into waters |ess than about 50 min depth.

Survey operations were conducted 24 hours a day. Average vessel
speed was 11 knots when running transects. Echo integration data
were collected with a horizontal resolution of about 9 mand a
vertical resolution of 0.5 1 m The acoustic systemwas used to
coll ect echo-integration and in situ target-strength data during
survey operations. Estimates of absol ute poll ock abundance w ||
be derived fromthe fornmer data after they are appropriately

scal ed.

M dwat er and bottomtrawl hauls were nade at selected | ocations
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to identify echosign and provi de bi ol ogical sanples. Average
trawl i ng speed was about 3 knots. The vertical net opening for
the m dwater AW trawl averaged about 24 m (range 21-31 n). The
PNE trawl vertical nouth opening was about 6 m(range 5-9 m.

St andard catch sorting and bi ol ogi cal sanpling procedures were
used to provide weight and nunber by species for each haul.
Pol | ock were further sanpled to determ ne sex, fork length (FL),
age, maturity (8-point scale), and body and ovary weights. An
el ectronic scale was used to determ ne wei ghts of individua
pol | ock specinmens. Fish lengths were usually taken with a

pol ycorder neasuring device (a conbination of a bar code reader
and a hand held conputer). Tissue and otolith sanples were
collected fromindividual walleye pollock for AFSC Fi sheri es-
Cceanogr aphy Coordi nated I nvestigations and Al aska Departnent of
Fish and Gane genetic research. Fecundity sanples were renoved
frommature femal es and preserved in 10%formalin. Adult pollock
were successfully spawned, and the fertilized eggs were
transported to Seattle, WA, and Newport, OR, where various
studies utilizing pollock eggs and | arvae are conduct ed.

Pol | ock target strength data was collected on an opportunistic

basis. Certain conditions (i.e., low fish densities, single
speci es, and uni nodal size conposition) were required for this
work to be successful. Collection of target strength data

i nvol ved repeated passes over an aggregation of fish at a vessel

speed of approxinmately 3-5 knots. A second nethod of collecting
target strength data was conducted with the vessel stopped and a
38-kHz transducer lowered to a depth just above the fish sign for
data collection using a | owered-transducer w nch assenbly.

The primary objective of the acoustic buoy was to determne if a
change occurred in the total water colum area back scattering
coefficient (S, as a result of vessel noise generated while
conducting a series of free-running passes at normal survey

vessel speed (i.e., 12 knots). The vessel traveled at |east 2 km
fromthe buoy, then steaned toward the buoy, passing as closely
as possible, and continued on until the buoy was at |east 2 km
away.

PRELI M NARY RESULTS

Four standard sphere calibrations were carried out in conjunction
with the survey (Table 1). Three calibrations were conpl eted
prior to the cruise: on February 5 in Puget Sound, WA, on March 2
i n Nateekin Bay, Unal aska Island, AK; and on March 10 in

Captai n’s Bay, Unal aska Island, AK.  Upon conpletion of the EIT
survey a calibration was conducted on March 24 in Spidiron Bay,

Kodiak Is., Alaska. No significant differences in the 38 kHz
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system paraneters were observed anong the four calibrations.

Acoustic data were coll ected between March 13-24 in the Shelikof
Strait area al ong about 1,700 km (900 nm ) of transect tracklines
(Fig. 1). Acoustic backscattering was assigned to 3 categories
of echosign: well-defined mdwater |ayers of either primarily
age-4 pollock or age-1 pollock about 150-200 m bel ow the surface
or near-bottomlayers of primarily adult and subadult poll ock.
The densest aggregations of near-bottom acoustic backscattering
were distributed off of Cape Kuliak along the west side of the
Strait (Fig. 2). The echosign was | ess dense but extended
farther along transect lines off of Cape Kekurnoi and in the

sout hern portion of the survey area. WMst of the echosign was
detected within 50-100 mof the bottom The highest densities of
acoustic backscattering attributed primarily to pollock fromthe
1994 year class (year class is tentatively identified on the
basis of fork | ength because otolith age data are not yet
avai | abl e) was observed between Cape Kekurnoi and M ddl e Cape and
bet ween Uyak Bay and M ddl e Cape on the Kodi ak | sland side of the
Strait (Fig. 3). Acoustic backscattering attributed to m dwater

| ayers of the 1997 year class occurred only on the eastern ends
of the southernnost transects (Fig. 4).

Bi ol ogi cal data were collected at 22 AW m dwater and 9 PNE
bottomtraw |ocations (Tables 2-3, Fig. 1). The size
conposition of pollock varied in different regions of the survey
area (Fig. 5. The nunbers of age-1 pollock (npbdal FL 12 cm
exceeded the catch of other pollock in tows that targeted the
age-1 md-water |ayer, although hauls 9 and 12 al so contai ned
significant anount of age-2 and age-4 pollock. The nunbers of
age-4 pollock (nodal FL 33 cn) greatly exceeded the catch of
other pollock in all of the tows that targeted the age-4 |ayer.
Near - bottom tows conducted in the southern Strait area caught a
m xture of age-1 (nmodal FL 13 cn), age-4 (nodal FL 35 cn) and
adult pollock (nmodal FL 53 cnm), with a | esser anobunt of age-2
poll ock (nodal FL 23 cn). Tows made between Capes Kekurnoi and
Kuliak on the western side of the Strait caught nostly adult
pol l ock (nmodal FL 54 cm)

Pol | ock was the dom nant fish species captured in m dwater traw
haul s, conprising 96.3% by wei ght and 87. 1% by nunbers of the
total catch (Table 4). Eulachon was the next npbst commobn species
caught (12. 7% by nunber) and were prinmarily associated with tows
targeting near bottom echosign south of Katmai Bay. Poll ock
ranked first in weight and nunbers anong fishes captured in
bottomtraw hauls, conprising 75.6% and 71.3% respectively
(Table 5). Arrowtooth flounder (Atheresthes stom as, 14.3% by
wei ght) and eul achon (9.4% by nunbers) were the next nbst comon

speci es caught. Table 6 summarizes the special studies carried



out during the survey.

A total of 2,620 pollock were sanpled for maturity fromthe traw
catches during the survey. No fermales less than 31 cm FL or

mal es less than 33 cm FL were classified as mature (Fig. 6).
Fifty-three percent of the females greater than 34 cm FL were
either in prespawning or spawning condition and only 8.1% were in
spent condition. The nean gonadosomatic index, defined as the
rati o of gonad weight to total body weight for mature femal es,
was 0.17 (Fig. 7).

Pol | ock target strength data was collected on six occasions.
Target strength data was coll ected once using only the hull-
mount ed transducer. The |owered tranducer assenbly was depl oyed
4 times at night (twice on March 16 and once on March 21 and 23)
and once during daylight (on March 23). Six hauls were conducted
in association wwth the target strength work (Table 2).
Prelimnary results show a bias against smaller targets at
greater ranges fromthe tranducer. Analysis of the target
strength is in progress.

The acoustic buoy was depl oyed 4 tines during the survey.
Thirty-six free-runni ng passes were conducted over either near-
bott om pre-spawni ng adult pollock or mdwater |ayers of primarily
age-4 pollock. Two bottomtraw hauls (wth the codend open)
target ed near-bottom pre-spawners during the second buoy

depl oynent to determne the fish reaction to the trawl/vesse
conbi nati on. Performance of the buoy was excellent. Prelimnary
results suggested that the fish did not exhibit a dramatic
response to vessel noise generated as the vessel passed the buoy,
al t hough on several passes, S, estinmates declined slightly as the
vessel passed the buoy. However, a nore thorough exam nation of
the data is in progress to verify these initial observations.

SCl ENTI FI C PERSONNEL

Sex/ Dat es
Nane Nationality Posi tion Organi zati on aboard
Chris WIlson M USA Chi ef Scienti st AFSC Mar. 11-25
Ji m Traynor M USA Fi sh. Bi ol ogi st AFSC Mar. 11-25
M chael Quttornsen M USA Fi sh. Bi ol ogi st AFSC Mar. 11-25
Tai na Honkal eht o F/ USA Fi sh. Bi ol ogi st AFSC Mar. 11-25
Steve de Blois M USA Fi sh. Bi ol ogi st AFSC Mar. 11-25
Kevi n Landgr af M USA Fi sh. Bi ol ogi st AFSC Mar. 11-25
Keith Smith M USA Fi sh. Bi ol ogi st AFSC Mar. 11-25

AFSC - Al aska Fisheries Science Center, Seattle, Washi ngton
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For further information contact Dr. Gary Stauffer, D rector,
Resource Assessnent and Conservation Engi neering Division, Al aska
Fi sheries Science Center, National Marine Fisheries Service, 7600
Sand Point WAy NE., Building 4, BIN C15700, Seattle, WA 98115-
0070. Tel ephone (206) 526-4170.




Table 1. Summary of sphere calibrations conducted before, during, and after the 1998 echo integration-trawl
survey of the Shelikof Strait area.

Sphere Range Along

Date Freg  Water Temp (deg. C) from TS SV 3dB Beam _Angle Offset
(1998) Location (kHz) at Transducer* at Sphere Transducer (m) Gain (dB) Gain (dB) Width (deg.) Along Athwart

5Feb Port Susan, WA 38 9.4 10.0 28.3 27.2 27.2 6.73 0.01 -0.03

2Mar Nateekin Bay, Ak 38 3.6 3.8 26.8 27.0 - - - -

10 Mar CaptainsBay, AK 38 3.8 3.7 321 27.1 27.1 6.79 0.01 -0.03
24 Mar Spidiron Bay, AK 38 5.3 5.4 344 27.1 27.1 - - -
Feb-Mar System settings

during surveys 38 -- -- -- 27.1 27.1 6.70 -0.09 -0.02

* The transducer is located approximately 9 m below the water surface.

Note: Gain and beam pattern terms are defined in the "Operator Manual for Simrad EK500 Scientific Echo
Sounder (1993)" available from Simrad Subsea A/S , Standpromenaden 50, P.O. Box 111 N-3191 Horten, Norway .



Table 2. Summarv of trawl and catch data from the 1998 nollock echo intearation-trawl survev of the

Haul Gear Date Time Duration Start position Depth (m) Temp. (deg. (VBT ca<_ Pollock catch Other catch
No. type (GMT) GMT) (minutes Lat (N) Long (W) gearjottom gear surface number kg umber kg number
1 317 14 Ma 4:02 8 5547.10 156 873 201 225 6.2 5.3 1 19.9 1,437 1.8 174
2" 317 14Mar 11:19 20 5556.15 156 13.47 67 214 5.7 5.3 2 43 127 1.9 21
3 172 14Mar 1844 30 56 11.71 156 9.21 247 247 55 5.3 3 146.3 989 1,015.9 671
4 317 14Mar 23:17 21 56 18.77 156 8.75 193 252 55 5.2 4 152.1 5,939 8.9 6
5 317 15Ma 519 15 56 27.09 156 10.06 258 271 5.4 5.1 5 2,005.2 4,153 92.8 581
6 317 15Mar 15:05 8 56 4142 15559.68 276 302 54 5.4 6 3,107.9 4,949 52.1 60
7 317 16 Ma 041 5 56 56.19 15556.37 258 291 54 55 7 2,382.6 4,612 8054 9,853
8 317 16 Mar 2:30 7 56 55.43 155 49.66 186 303 5.1 55 8 4,100.0 14,034 0.0 0
9 317 16Ma 7:37 25 564698 1552463 189 230 -- 5.3 9 204.0 1,222 15.1 387
10" 317 16 Mar 14:40 5 56 52.10 155 1257 171 199 5.2 5.0 10 49.7 89 5.7 54
11" 317 16 Mar 16:22 10 565230 1551297 162 200 5.1 5.1 11 17.7 34 0.9 24
12 317 17 Mar 20:09 30 565597 1551494 184 229 5.6 5.4 12 819 659 0.6 19
13 317 18 Mar 0:50 6 57 1275 1551321 202 239 49 5.3 13 1,174.1 5,102 25 38
14 317 18 Mar 10:52 19 572813 155 438 212 236 5.6 5.4 14 1,403.8 3,617 398.2 6,230
15 172 18 Mar 20:16 15 57 31.80 1551234 253 253 5.1 5.4 15 1,483.1 1,269 671.1 969
16 317 18 Mar 23:31 10 573248 1551321 185 260 5.6 55 16 4,691.4 17,203 8.6 129
17 317 19Ma 7:27 13 57 40.23 154 4645 130 222 5.7 47 17 1,894.4 7,040 5.6 16
18 317 19 Mar 12:04 8 574165 155 265 184 265 5.6 4.8 18 1,896.5 6,532 35 45
19 317 19Mar 19:14 15 574226 1551472 253 292 5.1 3.8 19 5,094.2 9,416 105.8 280
20 172 20Ma 5:14 15 57 4790 154 46.92 247 247 5.1 5.3 20 1,741.7 1508 648.3 1,037
21 317 20 Mar 9:39 3 57 4228 1542578 81 207 -- 4.8 21 6,240.0 21,415 0.0 0
22 317 20Mar 16:00 12 575894 1542296 272 289 6.1 5.4 22 5,603.6 8,555 71.4 299
23 172 21 Mar 357 5 58 059 154 1539 252 252 6.3 5.7 23 1,745.2 1,838 212.6 127
24" 317 21Mar 835 17 5750.80 154 126 140 204 58 5.3 24 1,209.2 4,295 12.9 24
25 172 22 Mar 3:49 2 58 7.83 154 960 223 223 59 4.3 25 1,900.1 1,303 254.9 11
26 172 22 Mar 11:13 2 58 11.60 153 55.74 212 212 6.3 4.0 26 1,705.6 1,372 30.4 15
27 172 22 Mar 23:16 3 58 10.96 153 5453 206 206 6.1 4.8 27 805.7 550 740 231
28" 317 23Mar 1505 35 58 7.99 154 521 207 282 6.1 3.8 28 8418 672 7.8 51
29" 172 23Mar 17:37 18 58 8.32 154 568 284 284 6.1 3.9 29 1,362.2 1,237 337.8 155
30 172 24Ma 452 15 574238 155 658 282 282 54 5.0 30 6689 661 479.6 1,102
31" 317 24 Mar 13:16 14 57 4210 154 46.02 145 226 6.1 5.3 31 1,003.7 3,719 59.2 265

‘Gear type 172 = poly Nor'eastern bottom trawl, 317 = Aleutian wing trawl
'Target strength haul.



Table 3. Summary of pollock biological samples and measurements collected during the
1998 echo integration-trawl survey of the Shelikof Strait area.

Haul Length Maturity Otoliths Fish weight Ovary weight
1 181 28 5 28 0
2 52 25 0 25 0
3 318 74 53 74 5
4 374 130 56 130 0
5 498 104 56 104 17
6 432 86 56 86 17
7 413 112 59 112 11
8 230 25 25 25 0
9 271 98 61 98 3
10 89 89 0 89 12
11 34 34 34 34 4
12 364 82 56 82 0
13 400 91 69 91 0
14 417 86 55 86 4
15 390 85 59 85 46
16 522 79 56 79 1
17 306 63 50 63 0
18 352 111 50 111 0
19 489 71 71 71 3
20 353 131 101 131 50
21 387 66 52 66 2
22 509 104 104 104 4
23 368 100 100 100 5
24 392 96 51 96 1
25 336 115 115 115 77
26 105 105 104 105 15
27 320 69 61 69 36
28 361 101 1 101 36
29 378 55 55 55 0
30 424 116 56 116 22
31 371 89 0 89 4

Total 10,436 2,620 1,671 2,620 375




Table4. Summary of catch by speciesin Aleutian Wing midwater trawls
conducted durina the 1998 pollock echo intearation-trawl survev of the

Common name Scientific name leight (kg) Percent Numbers Percent
Walleye pollock Theragra chalcogrammi 43,1779 96.3% 124,821 87.1%
Eulachon Thaleichthys pacificus 9826 2.2% 18,197 12.7%
Pacific sleeper shark Somniosus pacificus 390.3 0.9% 7 <0.1%
Arrowtooth flounder Atheresthes stomias 995 0.2% 90 0.1%
Berryteuthis magister ~ Berryteuthis magister 569 0.1% 126  0.1%
Pacific cod Gadus macrocephalus 521 0.1% 15 <0.1%
Chinook salmon Oncorhynchus tshawyts 285  0.1% 17 <0.1%
Pacific halibut Hippoglossus stenolepis 228 0.1% 4 <0.1%
Smooth lumpsucker Aptocyclus ventricosus 11.6 <0.1% 5 <0.1%
Flathead sole Hippogl ossoides elassoc 8.2 <0.1% 32 <0.1%
Jellyfish unidentified  Scyphozoa 6.8 <0.1% 3 <0.1%
Sablefish Anoplopoma fimbria 11 <0.1% 6 <0.1%
Squid unidentified Teuthoidea 01 <0.1% 5 <0.1%
Shrimp unidentified Decapoda 01 <0.1% 29 <0.1%
Sidestripe shrimp Pandalopsis dispar 01 <0.1% 9 <0.1%
Pacific herring Clupea pallasi <0.1 <0.1% 7 <0.1%
Slender barracudina <0.1 <0.1% 1 <0.1%
Capelin Mallotus villosus <0.1 <0.1% 3 <0.1%
Total 44,838.7 143,377




Table5. Summary of catch by speciesin poly Nor'eastern trawls conducted
durina the 1998 nollock echo intearation-trawl survev of the Shelikof Strait

Common name Scientific name Jeight (kg) Percent Numbers Percent
Walleye pollock Theragra chalcogrammi 11,5589 75.6% 10,727 71.3%
Arrowtooth flounder Atheresthes stomias 2,1821 14.3% 1,404 9.3%
Big skate Raja binoculata 5639 3.7% 17 0.1%
Pacific halibut Hippoglossus stenolepis 2557  1.7% 36 02%
Pacific sleeper shark Somniosus pacificus 150.0 1.0% 1 <0.1%
Eulachon Thaleichthys pacificus 127.3 0.8% 1,420 9.4%
Skate unidentified Rajidae unident. 827 05% 4 <0.1%
Longnose skate Raja rhina 821 05% 9 01%
Flathead sole Hippogl ossoides elassoc 472  0.3% 106 0.7%
Pacific cod Gadus macrocephalus 390 0.3% 14 0.1%
Berryteuthis magister ~ Berryteuthis magister 321 0.2% 45 0.3%
Sea cucumber unidentifit Holothuroidea 272  0.2% 368 2.4%
Bering skate Bathyraja interrupta 263 0.2% 15 0.1%
Rougheye rockfish Sebastes aleutianus 176  0.1% 19 0.1%
Bigmouth sculpin Hemitripterus bolini 16.3 0.1% 5 <0.1%
Dover sole Microstomus pacificus 134 0.1% 17 0.1%
Giant wrymouth Cryptacanthodes gigant 10.7 0.1% 2 <0.1%
Squid unidentified Teuthoidea 93 01% 12 0.1%
Sidestripe shrimp Pandalopsis dispar 6.4 <0.1% 515 3.4%
Chionoecetes bairdi Chionoecetes bairdi 6.1 <0.1% 14 0.1%
Rex sole Glyptocephalus zachiru 58 <0.1% 6 <0.1%
Jellyfish unidentified  Scyphozoa 34 <0.1% 0 <0.1%
Sablefish Anoplopoma fimbria 34 <0.1% 14 0.1%
Smooth lumpsucker Aptocyclus ventricosus 29 <0.1% 2 <0.1%
Chionoecetes bairdi Chionoecetes bairdi 20 <0.1% 3 <0.1%
Snail unidentified Gastropod unident. 20 <0.1% 30 0.2%
Starry flounder Platichthys stellatus 16 <0.1% 1 <0.1%
Pandalus borealis Pandalus borealis 1.1 <0.1% 158 1.1%
Wattled eelpout Lycodes palearis 11 <0.1% 5 <0.1%
Sea anemone unidentifie Actiniaria 1.0 <0.1% 9 01%
Longfin eel pout Bothrocara remigerum 0.9 <0.1% 3 <0.1%
Longsnout prickleback Lumpenella longirostris 0.8 <0.1% 7 <0.1%
Golden king crab Lithodes aequispina 0.7 <0.1% 1 <0.1%
Prickleback unidentified Sebastes aleutianus 0.7 <0.1% 6 <0.1%
Hermit crab unidentified Paguridae 0.7 <0.1% 12 0.1%
Spinyhead sculpin Dasycottus setiger 0.2 <0.1% 7 <0.1%
Neptunea sp. Neptunea sp. 0.2 <0.1% 1 <0.1%
Shortfin eelpout Lycodes brevipes 0.2 <0.1% 6 <0.1%
Basketstarfish unidentifi: Basketstarfish unidentifi 0.2 <0.1% 1 <0.1%
Pribilof whelk Neptunea pribiloffensis 01 <0.1% 9 01%
Oregon triton Fusitriton oregonensis 01 <0.1% 1 <0.1%
Ctenodiscus sp. Ctenodiscus sp. 01 <0.1% 12 0.1%
Snailfish unidentified  Cyclopteridae <0.1 <0.1% 1 <0.1%

Tota 15,283.4 15,045




Table 6. Summary of biological samples collected for specia projects

during the 1998 pollock echo integration-trawl survey of the Shelikof
Pollock Jbserv.Prc Pollock NMMLC NMMLC
Spawning Samples Ovary  Pollock GeneticsSteller S.L N. Fur Sei Age-1
daul (M/F) ~ POL/RF Collection  #1* #2° _ Prey ltems Prey Item<Collection”

- - - Poll,Cap SQ,Sa
- Sdl

<< <<

OCoOoO~NOURAWNEF
1

B8R g8
<

3
B
§ .

T W
O
[
N
o
1
1

RE, PC -
<A -

- N
<A -

- N
- 2 -

12 - Sl - - - Sl
PC -

- Q

Sl Sl

- Sl

Sl

8

Total8,000 eggCompletec 46 91 100 CompletecCompletec >100 kg

*#1-Fin clips only

“ #2-Muscle, Heart and liver

> Pigeon Guillemot (Cepphus columba) prey item.
Y - collection made

Sal-Salmon, SQ-Squid, Poll-Pollock, Cap-Capelin, RE-Rougheye rockfish, PC- Pacific cod
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Figure 1. Survey trackline and locations of hauls conducted during the 1998 echo
integration-trawl survey of the Shelikof Strait area. Numbers represent hauls made
with the Aleutian wing trawl. Numbers followed by "b" represent hauls made with
the poly nor'eastern bottom trawl.
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Figure 2. Acoustic backscattering (S, ) attributed to near-bottom pollock along tracklines
during the 1998 echo integration-trawl survey of the Shelikof Strait area.
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Figure 3. Acoustic backscattering (S,) attributed primarily to age-4 pollock along tracklines
during the 1998 echo integration-trawl survey of the Shelikof Strait area.
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Figure 4. Acoustic backscattering (S,) attributed primarily to age-1 pollock along tracklines
during the 1998 echo integration-trawl survey of the Shelikof Strait area.
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Figure 5. The size distribution of pollock (by numbers of fish) comprising (A) the
age-1 layer, (B) the age-4 layer, (C) the near-bottom layer in the southern portion of
the survey area, and (D) the spawning aggregation along the west side of the Strait
for the 1998 echo integration-trawl survey of the Shelikof Strait area.
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Figure 6. Maturity-length composition for male and female pollock taken during the 1998
echo integration-traw! survey of the Shelikof Strait area. Relative proportion by size for

the maturity-length composition reflects the number of maturity samples collected and is

not necessarily indicative of the actual size composition of the population.
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Figure 7. Pollock gonado-somatic indices plotted as a function of length for
mature females caught during the 1998 echo integration-traw! survey of the
Shelikof Strait area.




